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For a rough comparison of the operation of a transformer
winding connection during an investigation of the transient
W	 phenomena caused by a discharge, we consider the relations at the
g =	 unit voltage jump introduced between the input to the winding and
frame as shown in Fig. 9. For simplicity, we investigate Wagner's
substitution diagram for a coil winding. The frame is insulated
and connected across capacitance C C to the ground. C,K,L, are
the capacitance to the ground;the capacitance between the windings
and the winding inductance, all referred to unit axial length
of the winding. .Hexes the following are valid ( u is the voltage
between the point of the winding and the ground, u 0 is the
voltage between the insulated frame and ground).
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In the transformed range (Carson-Wagner) we obtain from
equations (5), (6) and (7)
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The ,general solution of this equation is;
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The integration constants are determined from the
f
boundary
conditions
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Having determined the integration constants and substituted
them in equation ( 10), we obtain, after appropriate transformations,
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Now we will also apply the last equation (8). In the
transformed range, we obtain for the voltage at Co:
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Evaluating the integral, we obtain after appropriate transformations:
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Let us calculate
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and compare the value with the analogous expression for a connection
C
according to Fig. 10.
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' Fig. 10
Here the following equations hold;
An at
In the transformed (Carson-Wagner) range, we obtain the equations
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and from them:
(^3),I',t,	 ir'IhO
The general solution of the last equation is
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The integration constants are determined from the boundary
conditions
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After the values of the integration constants have been
determined and substituted in equation (24). we obtain after
appropriate transformations
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At the end of the winding, i.e, for x'® 1:
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and compute the ratio	 of expression (16) to 	 (29). After	 11
appropriate transformation8 weobtain
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Fig. 11 shows the plot of the
!I0', R!^2 ratio	 versus C O/(C1 for two values
o,r of	 f r' t namely	 I(r r	 _ 2 and 4.
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If it is evident that g < 1 and that
Fig.	 11 g decreases with decreasing value
ofII^^. i 	which is a well known
characteristic for the initial-
voltage distribution in the transformer windings at a rectangular
pulse. For a nonoscillating winding
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